Role of cortisol in the ACTH-induced suppression of testicular steroidogenesis in guinea pigs.
In order to investigate the role of cortisol in the regulation of testicular function, adult male guinea pigs were challenged with ACTH (20 IU), cortisol (8 or 16 mumol), or with ACTH plus dexamethasone (DEX, 2 mumol). The amounts of cortisol, testosterone, progesterone, and androstenedione present in the plasma or secreted by incubated adrenals or testes were determined by radioimmunoassay. The plasma concentrations of LH were determined using a radioimmunoassay for rat LH. ACTH treatment elevated cortisol plasma concentrations to 999% of control values, whereas it reduced testosterone plasma levels to 43% of control values. ACTH treatment did not affect LH plasma levels. A significant negative correlation was found in ACTH-treated animals, when the cortisol and testosterone plasma concentrations in serially taken blood samples (30-240 min after treatment) were compared (rs = -0.90 and rs = -0.99, P < 0.05). In addition to cortisol, ACTH raised progesterone and androstenedione plasma concentrations. If animals were treated with 2 mumol DEX + ACTH, the plasma levels of cortisol and androstenedione but not of progesterone, testosterone or LH were changed. ACTH stimulated the in vitro secretion of cortisol, progesterone and androstenedione by the adrenals but reduced the in vitro release of androstenedione and testosterone by the testes. In summary, treatment of guinea pigs resulted in elevated cortisol and in reduced testosterone plasma concentrations. The mechanism of the cortisol-induced inhibition of testicular function was independent of the LH plasma concentrations. The in vitro experiments indicate that cortisol directly interacts with the Leydig cells, presumably by inhibiting the activity of the testicular 17 alpha-hydroxylase and/or C17,20-lyase. Taking into account the results of comparable investigations in the rat, the inhibition of the testicular 17 alpha-hydroxylase and/or C17,20-lyase takes place if the intracellular cortisol exceeds the capacity of the 11 beta-hydroxysteroid dehydrogenase to inactivate it.